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The Collis-Nissen Procedure 
Darroch W.O. Moores 
The Collis gastroplasty, originally described by Collis in 
1957,' is a technique to lengthen the esophagus in order 
to relieve tension on an antireflux repair in patients 
with ac:c[uired esophageal shortening. The gastroplasty 
is performed 1)y fashioning a tuhe from the lesser curve 
of the stomach in continuity with the distal esophagus. 
Once completed, the gastroplasty tube is dealt with as if 
it were the distal esophagus. The Collis gastroplasty 
may he iisetl in conjunction with any nunher of antireflux 
procedures; however, the procedures most (:omonly used 
in association with the Collis gastroplasty are the Belsey 
Mark I V  and the Nissen pr~cedures ."~  
The primary indication for the addition of a gastro- 
plasty to an antireflux procedure is acquired shortening 
of the esophagus caused by  mural fibrosis secondary to 
severe reflux esophagitis. To perform an antireflux 
repair without tension below the diaphragm in patients 
with esophageal shortening requires the addition of the 
gastroplasty before the antireflux repair. 
The Collis-Nissen operation is usually performed 
either via the transthoracic approach or the transah- 
dominal approach. This operation, as initially de- 
scribed hy Collis, was performed through a left thoram- 
abdominal incision. ' The technique was modified hy 
Pearson and his colleagues in 1971 to limit the opera- 
tion to a left thorawtomy and to adapt the gastroplasty 
to the Belsey Mark IV.2 Subsecpent modifications by other 
surgeons incliided the application of the uncut gastroplasty 
by Langer in 19738 and the use of a Nissen fundoplication 
rather than Belsey Mark IV procedure by Henderson in 
1977' and Orringer and Sloan in 1989.' 
Before any antireflux procedure hut particularly 
before the performance of a Collis gastroplasty, it is 
important that the patients are evaluated with a barium 
study, upper endoscopy, 24-hour pH monitoring, and 
esophageal motility study. An esophageal motility study 
is highly recomniended before performing a Collis 
gastroplasty in conjunction with the Nissen fundoplica- 
tion to avoid creating a potential obstruction at the end 
of an amotile esophagus. To avoid this prohlem, pa- 
tients with low-amplitude esophageal contractions shonld 
have a partial fundoplication, such as a Belsey, in 
conjunction with the gastroplasty. 
The Collis-Nissen procedure can be performed quite 
easily either through the chest, the ahdomen, or through 
a left thoracolaparotomy incision. Thoracolaparotomy 
should be reserved for patients undergoing repeat 
antireflux surgery. For the straightforward initial pro- 
cedure either transthoracic or transabdominal expo- 
sure is quite adequate. 
SURGICAL TECHNIQUE: 
TRANSTHORACIC COLLIS-NISSEN 
General anesthesia is provided with the use of a double 
lumen endotracheal tuhe or an endotracheal tube with 
placement of a broncial blocker" in order to selectively 
ventilate the right lung and allow c,ollapse of the left 
lung for better exposure. Use of a double lumen tuhe is 
preferable. Epidural anesthesia for postoperative pain 
management is advisable. 
1-1 The patient is positioned in the left 
lateral decuhitus position. The chest is prepped 
arid draped in the iisrial fashion for a postero- 
lateral thoracwtomy. Exposure is obtained with 
a limited left lateral thoracotomy through the 
6th intercostal space. The latissinius dorsi 
fascia in the triangle of aiiscultation is opened 
and the serratris anterior muscle is elevated 
(division of the serratus anterior muscle is 
wldom required). The chest is entered through 
the 6th interspace. 
muscle is divided throughout its hreadth. The -. 
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1-2 The lung is collapsed and retracted 
superiorly. The inferior pulmonary ligament 
is divided, and the left lower lobe is packed 
superiorly with large gauze sponges to expose 
the posterior mediastinuni. 
/ I 
1-3 The mediastinal pleura overlying the 
esophagus i s  incised, and the esophagus is 
encircled with a Penrose drain including the 
anterior and posterior vagus nerves. During 
mobilization of the esophagus, care is taken to 
avoid opening the right pleura. The esophagus 
is then mo1)ilized from the diaphragm to the 
level of the inferior pulmonary vein. 
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1-4 A Babcock clamp 
is placed on the anterior lip 
of the left hemidiaphragm, 
and the hernia sac is opened 
into the greater sac of the 
peritoneal cavity; the hiatal 
margins are then dissected 
circumferentially. The lesser 
sac is opened posteriorly to 
the esophagus in order to 
dissect the right crus of the 
diaphragm. 
, 
I , 
. 
1-5 Once the hiatal margins have been dissected circumferentially, the upper end of the 
gastrohepatic ligament is identified and divided between clamps. To accomplish this, the esophagus and 
gastroesophageal junction are retracted laterally exposing the upper edge of the gastrohepatic omentum 
on the medial aspect of the hiatus. The vessel is taken between clamps, divided, and tied. Division of this 
part  of the lesser omentum allows the entire cardia of the stomach to rise into the left hemithorax. 
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1-6 In orcier to provitie adequate fundus for a loose Nissen fiindoplication, it is necessary to 
divide two to three short gastric vessels. These vessels a r e  divided hetween clamps on the greater 
curve of the stomach allowing a large portion of the gastric funclus to ride tip into the thorax. 
Division of short gastric vessels is not reqnirrd if a Belsey Mark IV is performed in conjiinrtion with 
the Collis gastroplasty. 
1-7 The esophageal fat 
pad is dissected from the 
gastroesophageal junction. 
The fat pad is grasped with 
a clamp and elevated. Me- 
ticulous attention to detail 
is necessary to remove the 
fat pad from the gastro- 
esophageal junction due to 
the rich hlood supply within 
thib area. The anterior va- 
gus nerve is closely applied 
to the fat pad on the medial 
aspect of the gastroesopha- 
geal junction. Extreme care 
must be exercised to avoid 
injuring the anterior vagus 
nerve as the fat pad is re- 
sected. 
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1-8 Once the esophageal fat pad has heen removed, the anesthesiologist passes a 52F Maloney 
dilator through the esophagus arross the gastroesophageal junction so that the distal end of the hougie 
lies well within the stomach. The hougie serves as a guide to fashion the gastroplasty tube. 
1-9 
Maloney boug$ and fired, creating a 5-cm-long gastroplasty tube. 
A h m - l o n g  GIA stapler (US Surgical) with 4.8-mm staples is placed tight against the 
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1-10 The Maloney 
bougie is then removed and 
the staple line is oversewn 
with 3-0 running vicryl su- 
ture. The staple line is not 
turned in but simply over- 
sewn. 
1-1 1 Once the staple line has 
been oversewn, large nonabsorb- 
able suturc such as #1 Ethibond is 
placed through the crurae poste- 
rior to the stomach. Good thick 
bites of thf. hiatal margin (approxi- 
mately 2 c-m deep) should be ob- 
tained. These sutures are left un- 
t i d  at this time. 
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1-12 Onct. the crural sutures have been placed, a 360" loose Nissen fiindoplication is carried out over a 2-cm length with 
interrupted #O Ethibond suture from gastric fundns to gastroplasty tube to gastric fundus (A). Three interrupted sutures are 
plared 1 cni apart, creating a 2-cm-long complete Nissen fundoplication (B). 
1 13 Once, the Nissen fundoplica- 
tion has been completed, it is reduced 
below the diaphragm and the crural 
sutures art. tied, with care taken not to , 
ohstruct the gastroesophageal jnnc- I 
tion with the crural sutures. (A finger 
must pass easily between the esopha- 
gus and the closed hiatus.) A nasogas- 
tric tube is then passed by the anesthe- 
siologist through the gastroplasty tube 
into the stomavh distally. Before clo- 
sure of the chest incision, a 28 chest 
tube is placed within the left hemitho- 
rax for drainage. 
! 
I 
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SZlRGICAL TECHNIQUE: TRANSABDOMINAL COLLIS 
GASTROPLASTY- NISSEN FUNDOPLICATION 
2-2 The intra-all- 
dominal portion of the 
ebophagiis is mobilized 
and a Penrose drain is 
plared around the intra- 
abdominal esophagus in- 
corporating the ante- 
rior and posterior vagns 
nerves within the Peri- 
rose drain. Multiple 
short gastric vessels are 
then divided in the gas- 
trosplenw omenturn all 
the way down to the hare 
area of the grtbater curve, 
which is tha- junction 
point hetween the I)lootl 
supply from the left and 
right gastroepiploic ar- 
caacles. The esophageal 
fat pad IS then removed 
as described previonsly. 
2-1 Transabdominal Collis gastroplasty-Nisseri 
fundoplication begins with an upper midline incision 
from the lower end of the sternum to the umbilicus. A 
sternal lifting retractor such as the Upper Hand Retrac- 
tor ( J. Hugh Knight Instrument Co., New Orleans, LA) 
is placed to improve exposure of the upper abdomen. 
The triangular ligament of the liver is divided anti the 
left lobe of the liver is retracted laterally. The gastrohe- 
patic omentum is divided exposing the gastroesophageal 
junction. The peritoneum overlying the gastroesopha- 
geal junction is divided and the left and right crurae are 
dissected free and mobilized. 
c 
2-4 
through the esophagus into the stomach. 
The anesthesiologist then passes a 52 Maloney hougie 
2-3 The Penrose tlrairi is used to retract the esophagus 
and gastroeso1)hageal junction tow art1 the patient’s left side. 
4t this point the hiatns is repaired with large nonabsorbable 
5uture such as  #1 Ethi1)ontl. Again large bites of the crurae, 
approximately 2 cin deep, are taken, incorporating the 
peritoneum overlying the rnusrle of the vrurae. These sutures 
iiiay br tied or left untied at  this time. 
2-5 A 25mm rirrular stal)ler is then used to create a 
secure buttonhole in the stomach approximately 3 rm distal 
to the gastroesophageal junction. 
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2-6 A 5-c-m linear stapler, such as the GIA, is then 
placed thi.oug11 the 1)n~tonhole and applied tight against the 
Maloney h i g i e  and fired, creating a 5-cm-long Collis 
gastroplasty. 
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2-7 
esophagus is effectively lengthened h y  5 cni. 
Once the gastroplasty has been perfornied the 
2-8 The gastroplasty tul~e is then oversewn with rnn- 
ning absorbable suture such as #3-0 Vicryl. Again, the 
gastroplasty tube is not turned in but simply oversewn. 
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2-9 The gastric fiindus is then passed posterior to 
the gastroplasty tuhe and a 2-cm-long loose Nissen is 
performed with three interruptetl #O Ethibond su- 
tiires from gastric- fiintlus to  gastroplasty to gastric 
fiintliis. These are placed 1 cm apart, leaving a 2- 
cni-long Nissen funtloplication. The criiral sutures, if 
they have been left untied, are now tied. Again, a 
finger must pass easily through the hiatus following 
dosure of the crural sutures to avoid ohstruction. I 
place the Nissen sntures at  a 9 o’clock position on the 
right lateral wall of the esophagus. 
2-10 Once tied, thse sutures are passed 
through the already closed crurae to fix the wrap 
within the abdomen, thereby reducing the possibil- 
ity of the wrap herniating into the chest. 
COMMENTS 
For patients who undergo thoracotomy, chest tube 
drainage is maintained for 2 to 3 days or until drainage 
is less than 100 mL for a 24-hour period. The epidural is 
maintained for 3 days. 
Nasogastric suction is maintained for 5 days in all 
patients. On the 5th postoperative day a barium esopha- 
gram is performed and feeding is begun. 
The advantages of the transthoracic Collis gastro- 
plasty-Nissen fundoplication is that it allows examina- 
tion of the lower half of the esophagus by the surgeon. 
Also, some surgeons may find it easier to fashion a 
gastroplasty tube of uniform diameter from the thoracic 
side of the diaphragm. Also, with this approach, creat- 
ing the Nissen fundoplication following gastroplasty 
requires mobilization of only two to three short gastric 
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\essrls. The tlisatlvantage of the transthoracic ap- 
proarh, however, is the not infrequent occurrence of 
I,ostth(,racotoiny pain that occurs following thora- 
cwtomy. This compliration, when it occurs, is particu- 
larly troul)lesoine in patients who undergo thoracotomy 
lor benign disease. Chronic incisional pain is a very 
rare oc(urrenw following laprotomy. 
In my opinion, it is easier to determine which patients 
require esophageal lengthening through the abdomen 
than it is through the thorax. With the gastroesophageal 
junrtion mohilized from the abdominal side of the 
diaphragm, it is easy to judge which patients will have 
tension on the repair and therefore who will require a 
Collis gastroplasty. The disadvantage of the transab- 
tlominal approach is that it requires two applications of 
the stapler, one application of the EEA (US Surgiral, 
Norwalk, CT), as well as one application of the GIA 
stapler (US Surgiral, Norwalk, CT). Ethicon (Ethicon 
Endo-Surgery, Cincinnati, OH) equivalent to the GIA 
and EEA can he substituted, respe(*tively. The abdomi- 
nal approach also requires mobilization of the entire 
gastric fundus; therefore more short gastric vessels 
must 1 ) ~  divided in order to obtain the mobilization 
required to perform the gastroplasty. In the very obese 
patient, the ahdoniinal approach can be very difficult, 
malting thoracotomy a more favorable approach in this 
group of paiients. The abdonlinal approach is favored in 
patients with concomitant intra-abdominal pathology; the 
converse is tiue in patients with concomitant intrathoracir 
pathology. 
I favor the a1)cloniin:rl approach in the majority of 
patients. From 1988 to 1996, 349 patients underwent 
antireflux surgery at our institution (Table 1). There 
TABLE 1. Nissen and Collis-Nissen Procedures: 1988 
Through 1996 
Procedure Number 
Abdominal Nissen 
Abdominal Collis-Nissen 
Thoracic Collis-Nissen 
297 
44 
8 
were 261 adults and 88 children. Within the adult 
population 44 patients underwent transabdominal Collis- 
Nissen and 8 patients underwent transthoracic Collis- 
Nissen prowdures. In our experience, therefore, esopha- 
geal lengthening was required in approximately 20% of 
patients. All patients in the Collis-Nissen group were 
adults with severe peptic esophagitis and esophageal 
shortening. Results are summarized in Tahle 2. 
TABLE 2. Results of Collis-Nissen Procedures: 1988 
Through 1996 
Total patients 
Complete follow-up 
Excellent 
Good 
Fair 
Poor 
52 
48 
45 
1 
1 
1 
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